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(57) ABSTRACT 

A real/complex dual combination channel equalizer is 
provided, Which is capable of minimizing the complexity of 
a channel equalizer While maintaining the performance of a 
real and complex mode. The real/complex dual combination 
channel equalizer includes a combination of elements for 
inputting real data and imaginary data to a channel select 
unit, outputting data selected by the channel select unit, 
yielding real ?lter output data and imaginary ?lter output 
data by multiplying tap coef?cients to the outputted data and 
performing operations, selecting data among the yielded 
data, outputting a ?nal data of the real ?lter by subtracting 
the value outputted from a real decision orientation ?lter unit 
from the selected data, outputting real/complex decision 
data and an error by the outputted data, and reneWing the tap 
coef?cient by the data outputted from the channel select unit 
and the error. 

8 Claims, 5 Drawing Sheets 
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REAL/COMPLEX DUAL COMBINATION 
CHANNEL EQUALIZER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a channel equalizer, in 

particular to a real/complex dual combination channel equal 
izer Which is capable of minimizing complexity of the 
channel equalizer by oWning resources constructing the 
real/complex channel equalizer jointly to the maximum 
While maintaining performance of each mode. 

2. Description of the Prior Art 
In general, a channel equalizer is for reducing bit detec 

tion error by compensating distortion occurred through 
band-Width limited by a plurality of ?lters used for a 
transmission/reception terminal and multipath of a transmis 
sion channel When a signal is transmitted/received on a 
digital transmission system such as a high picture quality 
TV. 

Particularly, When a signal transmitted from a transmis 
sion terminal is distorted and noise is included, error occur 
rence probability of a signal received to a reception terminal 
increases in proportion to increase of a signal level, accord 
ingly a channel equalizer is used on the reception terminal 
in order to reduce the error occurrence probability by 
compensating distortion of the received signal. 

The channel equalizer is divided into a real channel 
equalizer and a complex channel equalizer in accordance 
With a transmission method. The real channel equalizer 
transmits a transmission signal by putting it on a real channel 
such as a terrestrial VSB (Vestigial Side band) transmission 
method. 

The complex channel equalizer transmits a signal by 
putting it separately on a real channel and an imaginary 
channel such as a cable, a QAM (Quadrature Amplitude 
Modulation) and a QPSK (Quadrature Phase Shift Keying) 
transmission method. 

HoWever, there are various transmission methods in the 
present times, a receiver Which is capable of operating not 
the terrestrial or cable transmission method but both meth 
ods is required, accordingly the channel equalizer has to 
compensate distortion of a signal received by the both 
transmission methods. 

The real channel equalizer and complex channel equalizer 
Will noW be described as beloW. 

FIG. 1 is a block diagram illustrating a construction of a 
general real channel equalizer. It comprises a delaying unit 
105 for delaying orderly digital data inputted from outside, 
a multiplying unit 103 for multiplying each tap coef?cient 
Coef to the data outputted from the delaying unit 105, an 
adding unit 100 for adding a value outputted from the 
multiplying unit 103 and outputting it, an adder 101 for 
adding a value outputted from the adding unit 100 to a value 
outputted from a decision orientation ?lter unit 106 and 
outputting equalization data, a determining unit 102 for 
outputting decision data by the value outputted from the 
adder 101, a subtracter 104 for ?nding difference betWeen 
the value outputted from the determining unit 102 and value 
outputted from the adder 101 and outputting an error value, 
a decision orientation ?lter unit 106 for being inputted the 
error value of the subtracter 104 and the decision data value 
outputted from the determining unit 102 and outputting it by 
performing decision orientation ?ltering, a multiplier 109 
for multiplying the error value outputted from the subtracter 
104 to the input data and outputting a step magnitude p, and 
an adder 107 for reneWing the tap coefficient by the step 
magnitude outputted from the adder. 
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2 
The operation of the real channel equalizer Will noW be 

described as beloW. 
When the digital data outputted from the transmitter is 

inputted to the real channel equalizer, the delaying unit 105 
passes the inputted digital data orderly to a delayer as same 
as the number of the number of the tap, and outputs the each 
delayed data to the multiplying unit 103. The multiplying 
unit 103 multiples the tap coef?cient Coef. to the inputted 
digital data and the each delayed signal and outputs it. The 
adding unit 100 adds the outputted each data, and outputs it. 
The ?rst subtracter 101 subtracts the outputted data and the 
data outputted from the decision orientation ?lter unit 106, 
and outputs it to the determining nit 102. The determining 
unit 102 outputs data determined by the inputted data. The 
second subtracter 104 subtracts the determined data and the 
data subtracted in the ?rst subtracter 101, and yields an error 
value of the inputted data. The adder 109 yields magnitude 
of the step by multiplying the yielded error value to the input 
data. The adder 107 yields a value Which reneWs the tap 
coef?cient by the step magnitude, and outputs it to the 
multiplying unit 103. The error decreases by compensating 
distortion of the received data. 

FIG. 2 is a block diagram illustrating a construction of a 
general complex channel equalizer. The construction of the 
complex channel equalizer is similar to the construction of 
the real channel equalizer, hoWever algorithm about an 
imaginary part is added. 
The construction of the complex channel equalizer Will 

noW be described as beloW. The complex channel equalizer 
comprises a real data processing unit for processing real data 
and an imaginary data processing unit for processing input 
ted imaginary data. 

First, the real data processing unit Will noW be described. 
It comprises a delaying unit 205 for delaying the inputted 
real data orderly, a ?rst operation unit 201 for multiplying a 
real tap coef?cient Real Cpef. to the each delayed data, 
adding the real tap coef?cient added data, and outputting it, 
a second operation unit 206 for adding separately an imagi 
nary coef?cient Imaginary Coef. to the each delayed data, 
outputting it, and adding the each data, a ?rst subtracter 202 
for subtracting the data outputted from the ?rst operation 
unit 201 from the data outputted from a third operation unit 
208, a second subtracter 203 for outputting equalization data 
by subtracting the data outputted form the subtracter 202 
from the data outputted from a real decision orientation ?lter 
unit 207, a real determining unit 204 for outputting decision 
data and a real error value by the data outputted from the 
second subtracter 203, and a real decision orientation ?lter 
unit 207 for being inputted the error value and the decision 
data value outputted from the real determining unit 204, and 
performing a decision orientation ?ltering. 

MeanWhile, the construction of the imaginary data pro 
cessing unit is same With the construction of the real data 
processing unit. It comprises a delaying unit 212 for delay 
ing the inputted imaginary data orderly, a third operation 
unit 208 for multiplying an imaginary tap coef?cient Real 
Coef. to the each delayed data and inputted imaginary data, 
a fourth operation unit 213 for multiplying the real coef? 
cient Real Coef. to the each delayed data and inputted 
imaginary data, an adder 209 for adding the data outputted 
from the fourth operation unit to the data outputted from the 
second operation unit 206, a subtracter 210 for subtracting 
the data outputted from the adder from the data outputted 
from an imaginary decision orientation ?lter unit 214, an 
imaginary determining unit 211 for outputting decision data 
value and an error value from the data outputted from the 
subtracter 210, and the imaginary decision orientation ?lter 
unit 214 for being inputted the error value and the decision 
data value, and performing a decision orientation ?ltering. 
The part reneWing the tap coef?cient in the above 

described complex equalizer Will noW be described With 
reference to accompanying FIG. 3. 
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FIG. 3 is a block diagram illustrating a construction of the 
tap coef?cient renewing part of a general complex channel 
equalizer. It is constructed With a ?rst and second multipliers 
301, 307 for multiplying separately the real data to the error 
values outputted from the real determining unit 204 and 
imaginary determining unit 211, a third and fourth multiplier 
308, 311 for multiplying separately the imaginary data to the 
error values outputted from the real determining unit 204 
and imaginary determining unit 211, a subtracter 302 for 
subtracting the value outputted from the ?rst and third 
multipliers 301, 308, an adder 304 for reneWing the tap 
coef?cient of the real data by the magnitude of the step 
calculated by the subtracted data value, an adder 312 for 
adding the value of the second and fourth multipliers 307, 
311, and a summing ampli?er 314 for reneWing the tap 
coef?cient of the imaginary data by the magnitude of the 
step calculated by the added data value. 

The operation of the complex channel equaliZer is same 
With the operation of the above-described channel equalizer, 
accordingly its description Will noW be abridged. 

The construction of the real and complex channel equal 
iZers are similar each other. HoWever, generally the real 
channel equaliZer needs 1 tap ?lter in order to calculate an 
output of a ?lter value of each terminal, and the complex 
channel equaliZer needs 4 taps in order to calculate an output 
of a ?lter value of each terminal. 

Accordingly, When the complex channel equaliZer oper 
ates in a real mode, it is impossible to use 3 taps ?lter on the 
each terminal, When the real channel equaliZer operates in a 
complex mode, a ghost more far than in a cable use occurs 
due to in?uence of an multiplath. In order to compensate the 
occurred ghost, ?lter taps of lots of terminals are required, 
accordingly, the construction of the receiver is complicated. 

In addition, When the real/complex channel equaliZer is 
designed independently to the receiver so as to be appro 
priate to the various transmission methods, the overall 
construction of the receiver is complicated, and the volume 
of the receiver increases. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a real/ 
complex dual combination channel equaliZer that overcomes 
the problems and limitations associated With the prior art. 

Another object of the present invention is to provide a 
real/complex dual combination channel equaliZer Which is 
capable of minimiZing complexity of a receiver by oWning 
construction resources of a real channel equaliZer and a 
complex channel equaliZer jointly to the maximum While 
maintaining performance of the real and complex channel 
equaliZer as it is. 

In order to achieve the objects of the present invention, 
the present invention comprises a channel select unit for 
outputting selectively real data and imaginary data trans 
mitted from a transmission terminal, a coef?cient operation 
unit for outputting a real ?lter output value and an imaginary 
?lter output value by multiplying a tap coef?cients to each 
real or imaginary data outputted from the channel select unit, 
a tap coef?cient reneWal unit for reneWing the tap 
coef?cients, a feed-forWard ?lter output unit for removing 
precedence interference noise from a signal outputted from 
the coef?cient operation unit, a subtracter for subtracting 
data outputted from a real decision orientation ?lter unit 
from data outputted from the feed-forWard ?lter output unit, 
a real slicer unit for generating real decision data and a real 
error by data outputted from the subtracter, a complex real 
slicer unit for generating complex real decision data and a 
real error by data outputted from the subtracter, the real 
decision orientation ?lter unit for generating a successor 
interference signal by being inputted the data and error 
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4 
outputted from the real slicer unit and complex real slicer 
unit, and a complex imaginary slicer unit for generating 
complex imaginary decision data and an imaginary error 
according to a signal outputted from the coef?cient opera 
tion unit. 
An embodiment of the present invention comprises input 

ting real data and imaginary data to the channel select unit, 
outputting data selected by the channel select unit, yielding 
real ?lter output data and imaginary ?lter output data by 
multiplying the tap coef?cients to the outputted data and 
performing operation, selecting data among the yielded data, 
outputting the ?nal data of the real ?lter by subtracting the 
value outputted from the real decision orientation ?lter unit 
from the selected data, outputting real/complex decision 
data and an error by the outputted data, and reneWing the tap 
coef?cient by the data outputted from the channel select unit 
and the error. 

These and other objects of the present application Will 
become more readily apparent from the detailed description 
given hereinafter. HoWever, it should be understood that the 
detailed description and speci?c examples, While indicating 
preferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a construction of a 
general real channel equaliZer. 

FIG. 2 is a block diagram illustrating a construction of a 
general complex channel equaliZer. 

FIG. 3 is a block diagram illustrating a construction of a 
tap coefficient reneWal unit of a general complex channel 
equaliZer. 

FIG. 4 is a block diagram illustrating a construction of a 
real/complex dual combination channel equaliZer in accor 
dance With an embodiment of the present invention. 

FIG. 5 is a block diagram illustrating a construction of a 
tap coef?cient reneWal unit of a real/complex dual combi 
nation channel equaliZer in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A real/complex dual combination channel equaliZer in 
accordance With the present invention Will noW be described 
in detail With reference to accompanying draWings. 

FIG. 4 is a block diagram illustrating a construction of a 
real/complex dual combination channel equaliZer in accor 
dance With the present invention. In order to identify a real 
mode and a complex mode, in the complex mode operation 
a real signal is called as I (In-Phase), and an imaginary signal 
is called as Q (Quadrature). 
The real/complex dual combination channel equaliZer in 

accordance With the present invention comprises a channel 
select unit 400 for outputting selectively the transmitted I 
data and Q data, a coef?cient operation unit 410 for multi 
plying a tap coef?cient to the I data or Q data outputted from 
the channel select unit and outputting it, a feed-forWard ?lter 
output unit 420 for removing precedence interference noise 
from a signal outputted from the coef?cient operation unit 
410, a subtracter 430 for subtracting a signal outputted from 
a real decision orientation ?lter unit from the signal output 
ted from the feed-forWard ?lter output unit, a real slicer unit 
440 for generating real decision data and an real error by a 
signal outputted from the subtracter, a complex I slicer unit 
470 for generating complex I decision data and an I error by 
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the signal outputted from the subtracter, a second multi 
plexer 460 for selecting betWeen the inputted real decision 
data and complex I decision data, and outputting it, a ?rst 
multiplexer 450 for selecting among the decision data, real 
error and I error, and outputting it, an I decision orientation 
?lter unit 490 for generating a successor interference signal 
by being inputted the decision data and error selected from 
the ?rst and second multiplexers 450, 460, and a complex Q 
slicer unit for generating complex Q data and an Q error 
according to the signal outputted from the coef?cient opera 
tion unit 410. 

The channel select unit 400 comprises a delayer for 
delaying inputted I data and Q data, and multiplexers 401, 
402, 403 for outputting selectively the I data and Q data. 
By adding the multiplexers 401, 402, 403 to the ?lter of 

a complex channel equalizer, it is operated as a 4steps 1tap 
?lter in the real mode, and it is operated as a 1step 4taps ?lter 
in the complex mode. 

Accordingly, the complexity of the equaliZer decreases by 
operating as above. 

ReneWing the tap coefficient in the real/complex dual 
combination channel equaliZer Will noW be described With 
reference to accompanying FIG. 5. 

FIG. 5 is a block diagram illustrating a construction of a 
tap coef?cient reneWal unit of a real/complex dual combi 
nation channel equaliZer in accordance With the present 
invention. 
When it is operated as the real or complex mode in 

accordance With the inputted I data and Q data, it comprises 
a channel select unit 500 for outputting selectively data 
delayed by each symbol, When the channel equaliZer oper 
ates as the real mode, it comprises a ?rst and second tap 
coef?cient output units 520, 530 for outputting a ?rst and a 
second coefficients by performing the operation of the real 
data inputted from the channel select unit 500 and real error 
(I error) inputted from the second multiplexer 460, and a 
third and a fourth tap coef?cient output units 540, 550 for 
outputting a third and a fourth tap coef?cients by performing 
the operation of the inputted real error and real data. 
When the channel equaliZer operates as the complex 

mode, the ?rst and second tap coef?cients output units 520, 
530 output the ?rst and second tap coef?cients by subtract 
ing the value found by performing the operation of the 
imaginary data and real data from the value found by 
performing the operation of the real data and imaginary 
error, and the third and fourth tap coef?cients output units 
540, 550 output the third and fourth tap coef?cients by 
adding a value found by performing the operation of the real 
data and real error to a value found by performing the 
operation of the imaginary data and imaginary error. 

The operation of the real/complex dual combination chan 
nel equaliZer Will noW be described in detail With reference 
to accompanying FIGS. 4 and 5. 

First, the real mode operation of the real/complex dual 
combination channel equaliZer Will noW be described. 

In general, because the real channel equaliZer transmits 
data through the I channel, only I data is inputted to the 
real/complex dual combination channel equalizer. When the 
I data is inputted, multiplexers 401, 402, 403 of the channel 
elect unit 400 output real data separately delayed through a 
delayer by a Mode select signal (ModeSEI). The mode select 
signal is a signal for selecting a signal inputted to the 
nultiplexers. The outputted real data are separately multi 
plied to tap coefficients (Q Coef. 1, Q Coef.2, I Coef.1, I 
Coef.2) outputted from the tap coef?cient reneWal unit 
(depicted in FIG. 5), and are added each other. 

In other Words, a Q ?lter value is outputted by adding the 
value multiplying the inputted I data to the 1 Q tap coef? 
cient (Q Coef.1) to the value adding the 2 symbol delayed 
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6 
I data to the ?rst I tap efficient (I Coef. 1) on the ?rst adder 
420. In addition, the I ?lter value is outputted by adding the 
value multiplying the 1 symbol delayed I data to the second 
Q tap coef?cient (Q Coef.2) to the second I tap coef?cient (I 
Coef.2) on the second adder 414. 

Because the real channel equaliZer is all real data, the all 
data outputted from the I ?lter and outputted from the Q 
?lter are real data. 

Because all the data outputted from the coef?cient opera 
tion unit 410 are real data, the multiplexer 422 of the 
feed-forWard ?lter unit selects and outputs the data added on 
the third adder 421. 
The ?nal data of the ?lter is outputted by subtracting the 

data outputted from the I decision orientation ?lter unit 490 
from the outputted data. 
The outputted value is separately inputted to the real slicer 

unit 440 and complex I slicer unit 470. When the data is 
inputted to the real slicer unit 440, the real decision unit 441 
outputs real decision data, and the subtracter 442 outputs an 
real error by subtracting the ?lter output data from the real 
decision data. The complex I slicer unit 470 outputs complex 
I decision data and I error. 
When the outputted real and complex I error are inputted 

to the multiplexer 460, the multiplexer 460 selects the real 
error, and outputs it to the tap coef?cient reneWal unit 
(depicted in FIG. 5) and I decision orientation ?lter unit 490. 
As described above, When the I data is inputted, the 

channel select unit 500 outputs the each delayed I data 
selected from the multiplexers 501, 502, 503. The real error 
outputted from the multiplexer 460 depicted in FIG. 4 is 
inputted to the ?rst tap coef?cient output unit 520 passing 
through the multiplexer 510. The inputted real error is 
multiplied to the I data in the multiplier 521. The multiplied 
value is added to the stored 1 Q tap coef?cient value. The 
added value is selected in the multiplexer 523, and the ?rst 
tap coef?cient is outputted through the tap coef?cient output 
terminal (Q Coef.1). 
The data outputted from the multiplexer 510 is inputted to 

the second tap coef?cient output unit 530. The second tap 
coef?cient (Q Coef.2) is outputted by the 1 symbol delayed 
real data and operation. 
As described above, also the third and fourth tap coef? 

cient output units 540, 550 output the third and fourth tap 
coef?cients by being inputted the delayed real data and real 
error. 

When the real/complex dual combination channel equal 
iZer operates as the real mode, a coefficient reneWal equation 
and a ?lter output equation can be described as beloW. 

Cktl : Ck 'H‘EkDk [Equation 1] 

Y(") = Z Dk Ck [Equation 2] 
k 

Herein, Ck+1 is a ?lter tap coef?cient of the equaliZer at 
the next time, Ck is a ?lter tap coef?cient of the equaliZer at 
the present time, p is a magnitude of a step, Ek is an error 
value of the equaliZer at the present time, Dk is data stored 
in the ?lter tap at the present time, and Y(n) is ?lter output 
data. 
As dexcribed above, it is possible to decreae the com 

plexity of the receiver While maintaining the performance of 
the general real channel equaliZer by using the 1 step 4 taps 
?leter as the 4 steps 1 tap ?lter in the complex channel 
equaliZer by the multiplexer. 
The operation in the complex mode of the real/complex 

dual combination channel equaliZer Will noW be described. 
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When the real data (I data) and imaginary data (Q data) 
are inputted to the channel select unit 400, the imaginary 
data is inputted to the ?rst and second multiplexers 401, 402, 
and the real data is inputted to the third multiplexer 403. The 
I ?lter output value and Q ?lter output value are outputted 
by performing addition and subtraction mutually same With 
the above-described real mode With values found by multi 
plying the tap coef?cients (Q Coef.1, Q Coef.2, I Coef.1, I 
Coef.2) outputted from the tap coef?cient reneWal unit 
(depicted in FIG. 5) to the each data outputted from the 
multiplexer. 

Only, in the complex mode, performing the subtraction in 
the adder 414 is differentiated from the operation of the real 
mode. 

The outputted I ?lter output value and Q ?lter output 
value are inputted to the feed-forWard ?lter output unit 420. 
The multiplexer 422 of the ?lter output unit 420 selects the 
Q ?lter output value and outputs it. A value found by 
subtracting the value outputted from the I decision orienta 
tion ?lter unit 490 from the Q ?lter output value outputted 
from the output value 420 of the I feed-forWard ?lter 420 is 
the ?nal output of the I ?lter. 

The output value of the outputted I ?lter is separately 
inputted to the real slicer unit 440 and the complex I slicer 
unit 470. The real slicer unit 440 outputs the real decision 
data and real error When the data is inputted. The complex 
I slicer unit 470 outputs the complex I decision data and I 
error. 

The operation of the real slicer unit 440 and complex I 
slicer unit is described in the real mode, and it Will noW be 
abridged. 
When the outputted real error and I error are inputted to 

the multiplexer 460, the multiplexer 460 selects the I error, 
and inputs it to the tap coef?cient reneWal unit (depicted in 
FIG. 5) and I decision orientation ?lter 490. 
When the real deicision data and complex I decision data 

are inputted to the multiplexer 450, the multiplexer 450 
selects the complex I decision data, and outputs it to the I 
decision orientation ?lter unit 490. 

According to the above-mentioned method, the I decision 
data and I error are generated. A method for generating the 
Q decision data and Q error of the complex mode is similar 
to the method of the real mode, and it Will noW be described 
summarily. 

The value is outputted by subtracting the value outputted 
from the Q decision orientation ?lter unit 484 from the Q 
?lter output value outputted from the coef?cient operation 
unit 410 on the subtracter 481 of the complex Q slicer unit 
480. The outputted value is inputted to the Q decision unit 
483 and subtracter 484, and the Q decision data and Q error 
are generated. 

The generated Q error is inputted to the tap coef?cient 
reneWal unit (depicted in FIG. 5) and Q decision orientation 
unit 484. 
When the I data and Q data are inputted to the channel 

select unit 500 of the tap coef?cient reneWal unit, the ?rst 
and second multiplexers 501, 502 select and output the 
imaginary data, and the third multiplexer 503 select and 
output the real data. 
When the I error outputted form the complex I slicer unit 

and Q error outputted from the complex Q slicer are inputted 
to the multiplexer 510, the multiplexer 510 selects the Q 
error, and outputs it to the ?rst tap coef?cient output unit 
520. 

The ?rst tap coef?cient output unit multiplies the Q error 
to the I data outputted form the channel select unit 500, and 
adds it to the stored tap coefficient value. The added value 
is inputted to the multiplexer 523 and subtracter 525. The 
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8 
subtracter 525 subtracts the value found by multiplying the 
Q data to the I error from the inputted value, and outputs it 
to the multiplexer 523. 
The value outputted from the multiplexer 523 is delayed 

by the delayer 524, and is inputted to the multiplexer 534 of 
the second tap coef?cient output unit 530. In addition, the 
outputted value is the ?rst tap coef?cient (Q Coef.1). 
When the Q data and Q error are inputted to the second 

tap coef?cient output unit 530, the second tap coef?cient 
output unit 530 multiplies the Q data to the Q error, and adds 
the value, and inputs the value to the multiplexer 534. The 
multiplexer 534 selects the value inputted from the ?rst tap 
coef?cient output unit 530 as the second tap coef?cient (Q 
Coef.2), and outputs it. 
The third tap coefficient output unit 540 performs the 

operation of the Q data and I error, and inputs it to the 
multiplexer 544, the multiplexer 544 selects the second tap 
coef?cient value outputted form the fourth tap coef?cient 
output unit 550, and outputs the ?rst tap coef?cient (I 
Coef.1). 
The fourth tap coef?cient output unit 550 multiplies the 

inputted I data to the I error, and outputs it. The outputted 
value is added to the stored coef?cient value, and is output 
ted to the multiplexer 553 and adder 555. The adder 555 
adds the outputted value to a value found by multiplying the 
Q data to the Q error, and inputs it to the multiplxer 553. The 
multiplexer 553 selects the added value, and outputs it as the 
second tap coefficient (I Coef.2). 
The value selected by the multiplexer 553 is inputted to 

the multiplexer 544 of the third tap coef?cient output unit 
540, is selected as the second tap coef?cient (I Coef.2), and 
is outputted. 
The coefficient reneWal equation and ?lter output equa 

tion in the complex mode operation can be described as 
beloW. 

k k 

[Equation 2] 

Herein, Ck+1 is a ?lter tap coef?cient of the equaliZer at 
the next time. 

Ck’ is an I ?lter tap coef?cient of the equaliZer at the 
present time. 
Q? is a Q ?lter tap coef?cient of the equaliZer at the 

present time. 
p is a step magnitude. 
Ekl is an I error value of the equaliZer at the present time. 
EkQ is a Q error value of the equaliZer at the present time. 
Dkl is data stored in the I ?lter tap at the present time. 
DkQ is data stored in the Q ?lter tap at the present time. 
Y(n) is ?lter output data. 
As described above, the present invention is capable of 

minimiZing the complexity of the receiver by oWning con 
struction resources jointly to the maximum While maintain 
ing the performance of the real and complex channel equal 
iZer as it is. 

The invention being thus described, it Will be obvious that 
the same may be varied in many Ways. Such variations are 
not to be retarded as a departure from the spirit and scope of 
the invention, and all such modi?cations as Would be 
obvious to one skilled in the art are intended to be included 
Within the scope of the folloWing claims. 
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What is claimed is: 
1. A real/complex dual combination channel equalizer, 

comprising: 
a channel select unit for outputting selectively real data 

and imaginary data transmitted from a transmission 
terminal; 

a coef?cient operation unit for outputting real ?lter output 
values and an imaginary ?lter output value by multi 
plying each real or imaginary data outputted from the 
channel select unit to a tap coef?cient; 

a tap coefficient reneWal unit for reneWing the tap coef 
?cient; 

a feed-forWard ?lter output unit for removing precedence 
interference noise from a signal outputted from the 
coef?cient operation unit; 

a subtracter for subtracting data outputted from a real 
decision orientation ?lter unit from data outputted from 
the feed-forWard ?lter output unit; 

a real slicer unit for generating real decision data and a 
real error by data outputted from the subtracter; 

a complex real slicer unit for generating complex real 
decision data and a complex real error by the data 
outputted from the subtracter; 

a real decision orientation ?lter unit for generating a 
successor interference signal by being inputted the data 
and error outputted from the real slicer unit and com 
plex real slicer unit; and 

a complex imaginary slicer unit for generating complex 
imaginary decision data and an imaginary error accord 
ing to a signal outputted from the coef?cient operation 
unit. 

2. The real/complex dual combination channel equaliZer 
according to claim 1, Wherein the channel select unit com 
prises: 

a multiplexer for selecting the inputted real data and 
imaginary data; and 

a delayer for delaying the inputted real data. 
3. The real/complex dual combination channel equaliZer 

according to claim 2, Wherein the real/complex dual com 
bination channel equaliZer operates as 4 steps 1 tap in a real 
mode, and operates as 1 step 4 taps in a complex mode. 

4. The real/complex dual combination channel equaliZer 
according to claim 1, Wherein the feed-forWard ?lter output 
unit comprises: 

an adder for adding the real ?lter output values to the 
imaginary ?lter output value; and 

a multiplexer for selecting the value outputted from the 
adder and real ?lter output values and outputting them. 

5. The real/complex dual combination channel equaliZer 
according to claim 1, Wherein the tap coef?cient reneWal 
unit comprises: 

10 
the channel select unit for outputting selectively inputted 

real data and imaginary data as symbol data corre 
sponding to a real/complex mode; and 

a tap coef?cient output unit for outputting a tap coef?cient 
by operating the real error and complex real error 
selected in accordance With the data outputted from the 
channel select unit and real/complex mode. 

6. The real/complex dual combination channel equaliZer 
according to claim 5, Wherein the tap coef?cient output unit 

10 comprises: 

20 

25 

35 

40 

45 

?rst and second imaginary tap coef?cient output units for 
outputting ?rst and second imaginary tap coef?cients; 
and 

third and fourth real tap coef?cient output units for 
outputting third and fourth real tap coef?cients. 

7. A real/complex dual combination channel equaliZing 
method, comprising: 

inputting real data and imaginary data to a channel select 
unit; 

outputting data selected by the channel select unit; 
yielding real ?lter output data and imaginary ?lter output 

data by multiplying tap coef?cients to the outputted 
data and performing an operation; 

selecting and outputting imaginary ?lter output among the 
outputted data; 

outputting a ?nal data of the real ?lter by ?nding a value 
by subtracting a value outputted from a real decision 
orientation ?lter unit from the outputted data; 

outputting complex real data and error by the outputted 
data; 

outputting complex imaginary decision data and error by 
the outputted imaginary ?lter output; and 

reneWing a tap coef?cient by the data outputted from the 
channel select unit and the complex real error and 
imaginary error. 

8. The real/complex dual combination channel equaliZing 
method according to claim 7, Wherein the reneWing process 
comprises the steps of: 

outputting ?rst and second tap coef?cients by subtracting 
a value found by performing the operation of the 
complex imaginary data and imaginary error from a 
value found by performing the operation of the real 
data and the complex imaginary error outputted from 
the channel select unit; and 

outputting third and fourth tap coef?cients by adding a 
value found by performing the operation of the real 
data and the complex real error outputted from the 
channel select unit to a value found by multiplying the 
imaginary data to the complex imaginary error. 


